Objective: Acetylsalicylic acid (ASA) is a simple and cost-effective treatment for acute coronary syndromes (ACS). Our objectives were to determine the frequency of ASA administration in the emergency department (ED) for patients with acute myocardial infarction or unstable angina, and to identify patient characteristics associated with its administration. Methods: This is a retrospective chart review of patients discharged with a final diagnosis of ACS. Data on age, gender, mode of presentation, presence of chest pain at triage, administration of ASA or not in the ED, dosage and form of ASA received, timing of administration, presence of contraindications to ASA and use of regular ASA prior to ED presentation were recorded. Results: Six hundred and one charts were analyzed. Five hundred and fifty patients (91.5%) received ASA. Only 444 (73.9%) of these 550 patients were administered the ASA appropriately, according to the American Heart Association / American College of Cardiology (AHA/ACC) guidelines. Univariate analysis showed that chart notes "Transport by ambulance," "Allergy to ASA" and "Gastrointestinal bleed" were associated with a lower probability of the patient being administered ASA. If a patient was noted as taking ASA regularly, it increased the chance of this patient being administered ASA in the ED. Conclusion: Although the study ED performed well, administering ASA to 91.5% of patients with ACS, only 73.9% of the patients who received ASA were administered the ASA appropriately, as recommended in the AHA/ACC guidelines. Educational strategies and system changes are necessary to increase the proportion of eligible ACS patients who receive appropriate ASA therapy. 
Introduction
Cardiovascular diseases remain the most important causes of death in Canada. 1 Early administration of acetylsalicylic acid (ASA) reduces fatal and non-fatal complications in patients with acute coronary syndromes (ACS), and ASA is considered critical in ACS management. [2] [3] [4] [5] [6] [7] [8] The American College of Cardiology and the American Heart Association (ACC/AHA) recommended 160 to 325 mg of non-enteric coated ASA for emergency department (ED) patients with suspected ACS. 6, 7 Despite proven benefit of this intervention, several studies have reported sub-optimal ASA use in the ED treatment of acute myocardial infarction. [9] [10] [11] [12] [13] [14] We postulated that the proportion of ACS patients receiving recommended doses of ASA is lower than that reported in previous literature. Our objective was to determine the rate of adherence to recommended ASA guidelines in our institution and to define patient characteristics associated with higher and lower rates of ASA administration. This information would be useful in devising strategies to improve compliance with ASA administration guidelines.
Methods

Setting and patients
This retrospective study was conducted in a 650-bed academic tertiary care centre, in Montréal, Que., with an annual ED census of over 60 000 visits. At the time of the study, Montréal emergency medical services attendants were not authorized to administer medications and there were no explicit protocols or standing orders for ASA administration in ED patients with ACS.
Eligible subjects included all patients discharged from the study hospital between June 1, 1999, and Oct. 30, 2000, with a primary diagnosis of ACS. International Classification of Diseases, 9th rev (ICD-9) codes for Q-wave myocardial infarction (MI), non-Q wave MI, unstable angina and ACS were used to identify eligible patients and select charts for review. Patients were excluded if they were under 18 years of age, if they were not admitted through the ED, or if they were transferred from other health centres.
Data collection
One research assistant and the principal investigator (F.D.) extracted the following data elements from each patient chart onto standard data collection forms: age, gender, mode of presentation (ambulance or not), presence of chest pain at triage, administration of ASA (dose, form, timing), contraindications to ASA (allergy or active gastrointestinal [GI] bleed), and whether patients were already taking ASA on a regular basis prior to presentation. Documentation of melena, hematemesis or hematochezia at the time of presentation, and results of occult blood testing in the stools, were used as evidence of GI bleed. Documentation of ASA administration was looked for on the triage sheet where initial ED medications are recorded, in the ED nursing cardex, where nurses document medications administered later during the ED stay, in the medical orders written by physicians, and in the ED progress notes. Time-to-medication was calculated as the interval from first assessment by the triage nurse (as recorded on the triage sheet) to the time of ASA administration. Patients who were not administered ASA until more than 24 hours after ED arrival were not considered for this study. To assess reliability of the data collection process, a random sample of 23 charts was abstracted by both data collectors, and interobserver agreement was determined.
Data analysis
Descriptive statistics, including means and proportions are presented, and confidence intervals (CIs) for proportions were calculated using asymptotic normal estimation. Uni- Underutilization of ASA in ACS variate analysis was performed for each independent variable to calculate unadjusted odds ratios (ORs). Multiple variable logistic regression analysis identified the variables most strongly associated with ASA administration. This study was approved by our hospital's investigation review board.
Results
During the study period, 672 patients were discharged from the hospital with a diagnosis of ACS; 71 were excluded from the study because they had been transferred from other institutions. Acute myocardial infarction was the most common diagnosis, seen in 47.8% of patients. Of the 601 eligible subjects, 550 (91.5%) received ASA in the ED; however, 94 (17.1%) of the 550 patients received enteric-coated ASA, 12 (2.2%) were given less than 160 mg, and 51 were not administered ASA at all. Consequently, only 444 (73.9%) patients were treated in the ED according to the AHA/ACC ASA administration guidelines. In this group of 157 patients who were not treated according to the AHA/ACC recommendations for the administration of ASA in ACS, 86 (54.8%) were on regular daily ASA and 2 (1.3%) received ASA en route to the ED. Of the 51 patients who did not receive ASA at all, only 10 (19.6%) had documented contraindications (GI bleed or allergy). Mean time to medication in patients who received ASA was 189 minutes (95% CI 168-210 min), and the median time was 91 minutes (Fig. 1) . The modal ASA dose was 160 mg, given in 425 patients (77.3%). Ten patients were given ASA despite documented contraindications, with no reported adverse outcomes. Table 1 contrasts patients who received ASA to those who did not. Logistic regression analysis suggests that ambulance transport, ASA allergy and GI bleed were associated with a lower probability of receiving ASA, whereas being on regular ASA was associated with a greater chance of receiving ASA. Patients over 75 years of age were less likely to receive ASA (adjusted OR = 0.44; 95% CI 0.24-0.81).
Interobserver reliability assessment for data extraction on a random sample of 23 charts showed 96.3% agreement on 299 total variables.
Discussion
Our study shows that a substantial proportion of eligible ACS patients do not receive ASA according to current recommendations. This is consistent with prior studies reporting sub-optimal ASA use in the ED. [9] [10] [11] [12] 14 In our study, 550 (91.5%) patients received ASA in ED. This places our ED among the best performers when compared with published literature. However, a more detailed analysis of ASA doses and formulations revealed that AHA/ACC recommendations were followed for only 444 (73.9%) of these 550 patients. Among the 157 patients who did not receive ASA as per guidelines, 86 were on regular daily ASA and 2 received ASA en route to the ED. Since ASA antiplatelet effect lasts 10 days, 15 one could argue that the 86 patients already on ASA and the 2 patients who received ASA en route to the ED did not require additional ASA in the ED. In this more forgiving analysis, only 69 patients (11.5%) failed to receive appropriate ASA therapy.
Our data illustrate that studies and quality initiatives assessing ASA use for patients with ACS should consider not only whether ASA was given, but whether an appropriate dose and formulation was given. Previous studies have failed to do so, hence may overestimate the proportion of Although we have known for over 2 decades that ASA is beneficial, this study shows there is still room for improvement. Educational strategies aimed at increasing the number of eligible patients receiving ASA should be developed, with an emphasis on older patients and those presenting by ambulance. Triage nurse and paramedic ASA administration protocols might further improve the proportion of patients receiving ASA. Refresher sessions on the importance of ASA in ACS management and wide distribution of current guidelines to nurses, attending ED physicians and house staff could help standardize ASA utilization patterns.
Limitations
This study reports the practice of a single ED; it may not be reflective of all settings. A second limitation concerns the location of ASA administration. We considered any ASA administered within 24 hours of the patient's arrival as "given in the ED." At our institution, ED nurses and inpatient nurses use the same cardex system, and it is possible that some ASA was actually given on the ward or in the cardiac care unit rather than in the ED. Our conclusions may therefore overestimate the proportion of patients who received ASA in the ED.
We chose to rely on hospital discharge diagnosis as opposed to ED diagnosis of ACS. It is possible that some patients did not receive ASA in the ED because the diagnosis of ACS was not suspected in the ED or because the ACS event occurred after the patient left the ED.
Conclusion
Although this ED performed well, administering ASA to 91.5% of patients with ACS, only 73.9% received ASA as recommended in the AHA/ACC guidelines. Educational strategies and system changes are necessary to increase the proportion of eligible ACS patients who receive appropriate ASA therapy.
